The tropical and subtropical Andes have among the highest levels of biodiversity in the world. 28 Understanding the forces that underlie speciation and diversification in the Andes is a major 29 focus of research. Here we tested two hypotheses of species origins in the Andes: 1. Vicariance 30 mediated by orogenesis or shifting habitat distribution. 2. Parapatric diversification along 31 elevational environmental gradients. We also sought insights on the factors that impacted the 32 phylogeography of co-distributed taxa, and the influences of divergent species ecology on 33 population genetic structure. We used phylogeographic and coalescent analyses of nuclear and 34 mitochondrial DNA sequence data to compare genetic diversity and evolutionary history of two 35 frog species: Pleurodema borellii (Family: Leiuperidae, 130 individuals; 20 sites), and 36 Hypsiboas riojanus (Family: Hyllidae, 258 individuals; 23 sites) across their shared range in 37 northwestern Argentina. The two showed concordant phylogeographic structuring, and our 38 analyses support the vicariance model over the elevational gradient model. However, 39 Pleurodema borellii exhibited markedly deeper temporal divergence (≥4 Ma) than H. riojanus 40 (1-2 Ma). The three main mtDNA lineages of P. borellii were nearly allopatric and diverged 41 between 4-10 Ma. At similar spatial scales, differentiation was less in the putatively more 42 habitat-specialized H. riojanus than in the more generalist P. borellii. Similar allopatric 43 distributions of major lineages for both species implies common causes of historical range 44 fragmentation and vicariance. However, different divergence times among clades presumably 45 reflect different demographic histories, permeability of different historical barriers at different 46 times, and/or difference in life history attributes and sensitivities to historical environmental 47 change. Our research enriches our understanding of the phylogeography of the Andes in 48 northwestern Argentina.
on phylogenetic analyses is provided in S1 Text. We identified three barriers using Monmonier's maximum difference algorithm with 251 mtDNA data for P. borellii that correspond well with the three main identified lineages identified 252 from our phylogenetic analysis ( Fig 5) 253
The RHOD network showed two clusters of haplotypes connected by a single unsampled 254 or extinct haplotype ( Fig 6) . The two most common haplotypes in P. borellii differed by four 255 substitutions, and were distributed throughout the study area. The remaining haplotypes were 256 found in one to four sites ( Fig 6) . Nine sites across the study area were fixed for the most 257 common haplotype (rhod-2) and a tenth was nearly fixed (frequency of 0.94) ( Fig 6) . north-south axis (Fig 1) . 278 Analyses of H. riojanus RAG1 data generally support findings from mitochondrial DNA. 279 The network for RAG1 contained ambiguous connections and resembles a starburst, with many 280 haplotypes closely related to a central, common haplotype (Fig 7) . The two most common RAG1 281 haplotypes were distributed widely but many other haplotypes were unique to one or two Table) . across the range and across divergent mtDNA clades were fixed for haplotype Rhod-2, possibly 334 reflecting connectivity in the deeper past, ancient founder events, or a signature of selection. 335 The three deeply-diverged P. borellii mitochondrial lineages are nearly allopatric 336 suggesting a long history of isolation. We estimate that these lineages separated about 4-10 Ma 
